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Description 

This invention relates to an assay for an anaiyte, 
and more particularly to a solid phase assay. 

In a solid phase assay, a binder specific for at 
least the ligand to be determined (anaiyte) is suppor- 
ted on a solid support, whereby, In the assay it is not 
necessary to employ an additional agent for separat- 
ing the bound and free phases formed in the assay. 

Assays for analytes wherein the tracer employed 
in the assay includes a particulate label, such as, for 
example, a liposome which includes a detectable 
marker are known In the art. Thus, for example, an 
assay Is known wherein a binder specific fo the ana- 
iyte is supported on a solid support, and the tracer is 
comprised of a ligand specific for the anaiyte, which 
ligand of the tracer is labeled with a particulate label, 
such as a liposome containing a detectable marker. In 
such an assay, the tracer is Indirectly bound to the bin- 
der on the solid support by binding of the anaiyte to 
the binder and binding of the tracer to the anaiyte, 
whereby the presence and/or amount of anaiyte in a 
sample can be determined by detecting the presence 
and/or amount of tracer, which is indirectly bound on 
the solid support. In such assays, as disclosed for 
example in EP-A-0225054 and WO-A-8604683, a 
sample solution and a tracer may be caused to flow, 
via a common path, to a binder containing position. 

The present invention is directed to improving 
assays for an anaiyte wherein the binder is present on 
a solid support, and in particular wherein the tracer 
employed In the assay is comprised of a ligand 
labeled with a particulate label. 

In accordance with one aspect of the present 
invention, there is provided an assay for an anaiyte 
wherein there is employed a solid support having first, 
second and third portions, with the third portion of the 
solid support including a binder for the anaiyte, with 
the sample being applied to the first portion of the solid 
support and tracer to the second portion of the solid 
support The firstand second portions of the solid sup- 
port are in capillary flow communication through sepa- 
rate and distinct flow paths with the third portion of the 
solid support to provide for capillary flow of the sample 
and tracer for contact with the binder. The sample and 
tracer are caused to flow to the binder in a manner 
such that the sample contacts the binder in a manner 
such that the sample contacts the binder, prtorto sub- 
stantial contact of the tracer with either of the sample 
or binder. 

The tracer is a ligand labeled with a detectable 
label, preferably a particulate label, with the ligand 
portion of the tracer capable of being bound directly 
orindirectJy to anaiyte which fe bound to the supported 
binder. 

The amount and/or presence of anaiyte In a 
sample may be determined by detecting the presence 
and/or amount of tracer bound to the anaiyte, which 



anaiyte is bound to the binder in the third portion of the 
solid support. 

In accordance with another aspect of the present 
invention, there is provided a solid support having a 

5 first portion for receiving a tracer, a second portion for 
receiving a sample and a third portion which includes 
a binderfor anaiyte in the sample wherein the firstand 
second portions are both in capillary flow commun- 
cation through separate and distinct flow paths with 

10 the third portion to provide for flow and contact bet- 
ween the tracer, sample and binder. The capillary flow 
communication is such that there is contact between 
sample and binder prior to substantial contact of the 
tracer with eiter the sample or the binder. 

is The tracer and sample are applied to separate 
portions of the solid support, without prior contact bet- 
ween the sample and the binder, with the sample and 
tracer flowing by capillary action to the third portion of 
the support, which contains supported binder for the 

20 anaiyte, in a manner such that the sample contacts 
the binder, prior to any substantial contact between 
the tracer and either of the sample or the binder, 
whereby a so called "sandwich assay" is accom- 
plished, in the so called "forward* or "sequential" 

25 mode, without the necessity of separately directly 
applying a sample and tracer to the portion of the sol Id 
support which contains the supported binder. 

The solid support includes an absorbent material 
capable of transporting a liquid by capilary flow. In 

30 this manner, the tracer and sample which are applied 
to separate portions of the support are transported by 
capillarity to the portion of the support which includes 
immobilized binder. As hereinabove indicated, the 
portion of the support to which the sample is applied, 

35 and the portion to which the tracer is applied are both 
in capillary flow communication with the portion of the 
support containing the immobilized binder in a man- 
ner such that the sample contacts the binder prior to 
substantial contact of the tracer with either the sample 

40 or the supported binder. Such a result may be 
achieved by appropriately arranging the respective 
portions of the support to which the sample and tracer 
are applied, with respect to the portion of the support 
to which the binder is applied, in a manner such that 

45 the path of travel of the sample to the binder is shorter 
than the path of travel of the tracer to the binder. In a 
preferred embodiment the tracer has a detectable 
particulate label whereby the tracer, having a particu- 
late label, moves at a slower rate than the sample, and 

so such difference in flow rate, as well as any difference 
in flow path aids in providing for contact of the sample 
with the binder, prior to contact of the tracer with either 
the sample or the binder. It is to be understood, how- 
ever, that the length of the flow path of the tracer may 

55 be the same or less than the length of the flow path 
of the sample to the binder in that it is possible to pro- 
vide for prior contact of the sample with the binder by 
means other than the length of the respective flow 
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Thus, for example, a blocking agent may be 
added to the portion of the solid support which pro- 
vides a capillary flow path between the portion of the 
support to which the tracer is applied, and the portion s 
of the support which includes the binder to thereby 
impede the flow of the tracer to the binder. Such a 
blocking agent is a material which inhibits wetting of 
the support, with such inhibition of wetting reducing 
the rate at which the liquid containing the tracer flows 10 
by capillarity to the portion of the support Including the 
supported binder. As representative examples of 
such blocking agents, there may be mentioned: 
bovine serum albumin, alone or in combination with 
glucose; other proteinactous matter alone or in com- « 
binatlon with a sugar such as for example a fish gela- 
tin obtained from a fresh waterfish in combination with 
sucrose. The selection of a suitable blocking agent 
which inhibits wetting of the absorbent material to 
reduce the rate of flow should be apparent to those 20 
sidled in the art from the teachings herein. 

As further alternatives, the respective rates of 
flow may be controlled by the width of the respective 
flow paths or the area to which tracer and sample are 
applied. 25 

It is also to be understood that a combination of 
various means may be employed to insure that the 
sample applied to the solid support reaches the bin- 
der, prior to contact between the tracer and the binder, 
such as, for example, a combination of respective 30 
lengths of flow path and the use of a blocking agent 
to inhibit the flow of the tracer. 

Applicant has also found that substantial contact 
between the tracerand the sample, priorto contacting 
of the binder with the sample, should also be preven- 35 
ted. Applicant has found that prior contact between 
the sample and the tracer on the solid support may 
reduce sensitivity and/or may cause agglutination of 
the tracer in the preferred embodiment where the 
label of the tracer is a particulate label, whereby the 40 
sample and the tracer are applied to the separate por- 
tions of the solid support, which are in capillary flow 
communication with the portion of the support con- 
taining the binder, in a manner such that substantial 
contact between the tracer and the sample is avoided, 45 
priorto contacting of the sample with the binder. Such 
a result may be achieved by causing the sample to 
flow to the binder, ahead of the tracer, as hereinabove 
indicated. In addition, prevention of contact between 
sample and tracer prior to contact with the binder may 50 
be further assured by providing separate paths of flow 
for each of the sample and tracer. 

Thus, the solid support is constructed and the 
portions to which the tracer and sample are applied 
are arranged In a manner such that both the tracerand 65 
the sample flow by capillary action through separate 
and distinct flow paths to the portion of the support 
which includes the binder and In a manner such that 



the sample contacts the binder priorto any substantial 
contact of the tracer with either the binder or the 
sample. Such a result may be achieved by arranging 
the respective flow paths and/or flow rates of the 
sample and tracer on the support to achieve such a 
result, whereby both the sample and tracer may be 
applied to the support without the necessity of sepa- 
rately directly adding both sample and tracer to the 
portion of the support containing the immobilized bin- 
der. 

At least the portion of the support which provides 
the capillary flow paths for the tracer and sample is 
formed from a suitable absorbent material which is 
capable of transporting a liquid by capillarity. As rep- 
resentative examples of such materials, there may be 
mentioned : glass fiber, cellulose, nylon, crossiinked 
dextran, various chromatographic papers, nitrocellul- 
ose, etc. The selection of a suitable material is 
deemed to be within the scope of those skilled in the 
art from the teachings herein. 

In accordance with a particularly preferred embo- 
diment, the portion of the support which includes the 
binder (third portion) is employed as the test area for 
determining bound tracer. In accordance with the par- 
ticularly preferred embodiment, at least the third por- 
tion of the support Is formed from a material which Is 
capable of transporting material by capillary flow 
through such third portion and which has a surface 
area capable of supporting the binder in a concen- 
tration of at least 1 ug/cm 2 (most generally in a con- 
centration of at least 1 0 ug/cm 2 ). 

Although nitrocellulose is a preferred material, it 
is to be understood that other materials having a sur- 
face area sufficient for supporting the binder in a con- 
centration as hereinabove described may also be 
employed for producing such solid supports. 

In accordance with a particularly preferred embo- 
diment, the pore size of the solid support is such that 
the preferred tracer (ligand labeled with a particulate 
label), when bound directly or indirectly to the analyte 
bound to the binder, remains on the surface of the 
support 

As should be apparent, portion of the support (or 
all of the support) in addition to the portion of the sup- 
port employed for supporting the binder may be for- 
med from a material having a surface area capable of 
supporting the binder in the hereinabove described 
concentrations. 

The type of binder which is used in the assay is 
dependent upon the analyte to be assayed. As known 
in the art, the binder which is supported may be an 
antibody including monoclonal antibodies, an anti- 
gen, a protein specific for the material to be bound or 
a naturally occurring binder. If the assay is for an anti- 
body, then the binder may be, for example, an antigen 
or an antibody which is specific for the antibody to be 
assayed. If the analyte is an antigen (an antigen hav- 
ing more than one determinant site), then the binder 
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may bo an antibody or naturally occurring binder 
which is specific for the antigen to be assayed. 

The selection of a suitable binder for support on 
the solid substrate is deemed to be within the scope 
of those skilled In the art from the teachings herein. s 

The Itgand which is labeled for use as a tracer in 
the assay of the present invention is dependent upon 
the analyte to be assayed, as well as the assay pro- 
cedure. 

Thus, for example, the ligand may be specific for 10 
the analyte, whereby the tracer would be bound 
directly to the analyte which is bound to the supported 
binder. Alternatively, the ligand employed in forming 
the tracer may be one which is capable of being bound 
to an analyte specific for the analyte ; e.g. the ligand is 
tracer may be IgG labeled with a particulate label, 
whereby the tracer is indirectly bound to the analyte 
through an antibody bound to the analyte. As should 
be apparent, the ligand used in producing the tracer 
may be an antigen or an antibody or a naturafly occur- 20 
ring substance which is specifically bound by the ana- 
lyte. The selection of a suitable ligand is within the 
scope of those skilled in the art 

As hereinabove indicated, in producing the 
tracer, the ligand is preferably labeled with a particu- 25 
late label, which includes a detectable marker. In 
accordance with a preferred embodiment, the particu- 
late label is visible. A preferred particulate label is a 
sac, which includes a dye or other colored substance 
as a marker, whereby the tracer, when used in the so 
assay, is visible without destruction of the sac to 
release the colored substance. 

The sac which is used to label the ligand for pro- 
ducing a tracer may be any one of a wide variety of 
sacs, including but not limited to intact erythrocytes, 35 
erythrocyte ghosts, liposomes (single walled [some- 
times called vesicles] or multilamellar), polymer 
microcapsules (for example, those made by coascer- 
vation, or interfacial polymerization}, etc. 

Erythrocyte ghosts are known in the art and are 40 
prepared by suspending erythrocyte cells in a solution 
of substantially lower osmolality. The ghosts are 
"reseated" in an aqueous solution including the mar- 
ker whereby the ghosts include the marker in the 
Interior thereof. Such procedures are known in the art 45 
and the reseating solution of appropriate osmolality 
generally includes, In addition to the marker, alkali 
and alkaline earth metal halides and coenzyme ; e.g., 
adenosine triphosphate. The preparation of ghosts, 
as sacs, is disclosed, for example, by D'Orazk) etai, so 
Analytical Chemistry, Vol. 49, No. 13, pages 2083-86 
(Nov. 1977). 

Polymer microcapsules are also produced by pro- 
cedures known in the art except that the solution in 
which the microcapsules are formed also includes the 55 
marker whereby the interior of the polymer microcap- 
sule includes the marker. The preparation of such 
microcapsules is disclosed for example in Microcen- 



capsulation Process and Applications, edited by Jan 
E. Vandegger (Plenum Press 1974). 

As known in the art, liposome can be prepared 
from a wide variety of lipids, including phospholipids, 
glycofipids, steroids, relatively long chain alkyl esters; 
e.g., alkyl phosphates, fatty acid esters ; e.g., lecithin, 
fatty amines and the like. A mixture of fatty materials 
may be employed, such as a combination of neutral 
steroid, a charged amphiphile and a phospholipid. As 
Illustrative examples of phospholipids, there may be 
mentioned lecithin, sphingomyelin, dipaJmitoyi, 
lecithin, and the like. As representative steroids, there 
may be mentioned cholesterol, chotestanol, lanes- 
terol, and the like. As representative examples of 
charged amphlphBic compounds, which generally 
contain from 12 to 30 carbon atoms, there may be 
mentioned mono- or dialkyl phosphate ester or an 
alkyfamine ; e.g. dicetyl phosphate, stearyi amine, 
hexadecyt amine, diauryl phosphate, and the lice. 

The liposome sacs are prepared in an aqueous 
solution including the marker whereby the sacs will 
Include the marker in the interior thereof. The lipo- 
some sacs are easily prepared by vigorous agitation 
in the solution, followed by removal of marker from the 
exterior of the sac. 

Further details with respect to the preparation of 
liposomes are set forth in U.S. Patent No. 4,342,826 
and PCT International Publication No. WO80/01515. 

As hereinabove indicated, the marker preferably 
included in the sac is a dye or some other material 
which is visible, without lysing of the sacs. 

The tracer comprised of ligand and particulate 
label may also be produced by labeling the ligand with 
an aqueous dispersion of a hydrophobic dye or pig- 
ment, or of polymer nuclei coated with such a dye or 
pigment Such labels are described in more detail in 
U.S. Patent No. 4,373,932, which issued on February 
15, 1983. The tracers produced In accordance with 
such patent may also be employed as tracers in the 
present invention. 

As indicated in the aforesaid patent, the colored 
organic compounds which are used as labels are in 
the form of a hydrophobic sol, which hydrophobic 
organic dyes or pigments are insoluble in water or sol- 
uble only to a very limited extent As indicated in the 
patent particles of the aqueous dispersion of a 
hyrdrophobic dye or pigment, or of polymeric nuclei 
coated with such a dye or pigment have a particle size 
of at least 5 nm, and preferably at least 10 nm. 

Such tracers which are labeled with the 
hydrophobic dye or pigment or with a polymer nuclei 
coated with such dye or pigment, are visible tracers 
when used in the assay in accordance with the pre- 
sent invention. 

The visible particulate label may be visible 
polymer particles, such as colored polystyrene parti- 
cles, preferably of spherical shape. 

As representative examples of other particulate 
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labels which may be employed in producing a tracer 
for use in the assay of the present Invention, in which 
the tracer would be visible, there may be mentioned ; 
ferritin, phycoerythrins or other phycobili-proteins ; 
precipitated or insoluble metals or alloys ; fungal, 5 
algal, or bacterial pigments or derivatives such as 
bacterial chlorophylls ; plant materials or derivatives. 

The llgand may be labeled with the particulate 
label so as to produce a tracer for use in the invention 
by procedures generally known in the art, with the pro- 10 
cedure which is used being dependent upon the 
ligand and the particulate label which Is employed. 
Such techniques include absorption, covatent coupl- 
ing, derivattzation or activation. In producing a tracer 
wherein the ligand is labeled with a sac, the sac may is 
be produced from a component which has been deri- 
vatized with a ligand, whereby the sac, when pro- 
duced, is sensitized with the ligand. In another 
procedure, the sac including the marker may be inrti- 
aly formed, followed by sensitizing the sac with ligand 20 
by procedures known in the ait 

Thus, the preferred tracer Is comprised of a ligand 
and a particulate label (solid or solid-like, as opposed 
to non-solid labels, such as radiostopes, enzymes 
and various fluorescent materials), and the particulate 25 
label preferably provides a tracer which is visible 
under the assay conditions so that the presence 
and/or amount of analyte may be determined without 
further treatment and without the use of instrumen- 
tation ; e.g. by use of a liposome containing a dye as 30 
the particulate label. 

The solid substance employed in the assay is 
preferably in sheet form, with the substrate, in sheet 
form, generally being in the form of a card, a test strip 
or dipstick. 35 

The binder is supported on the test area of the 
solid substrate by applying a solution of the binder to 
a defined area of the test substrate ; such as, for 
example, in the form of a spot, which can be located 
in a marked area, e.g. square or circle, on the sub- 40 
strata. Particularly good results have been obtained 
when the binder is applied to the test area as a spot 
having a diameter of from 3 to 5 mm. The concen- 
tration of the binder placed in the defined test area will 
vary depending upon the assay to be performed ; 45 
however, the binder is generally present in a concen- 
tration of at least 1 ug/cm 2 (most generallyatleastlO 
ug/cm 2 .) 

After application of the binder to one or more test 
areas on the substrate, the residual binding capacity so 
of the test substance is saturated or blocked by treat- 
ment of the test substrate which one or more types of 
proteins which do not specifically bind the materials to 
be employed in the assay. Thus, for example, the resi- 
dual binding capacity of the substrata may be blocked 55 
so as to prevent non-specific binding by the use of 
bovine serum albumin. The techniques for preventing 
non-specific binding are generally known in the art, 



and such techniques are also generally applicable to 
preventing non-specific binding in the assay of the 
present invention. 

In accordance with the present invention, the first 
portion of the solid support may be provided with the 
tracer, during the assay procedure, or the solid sup- 
port may be produced with the tracer on the first por- 
tion thereof. In the latter case, the tracer is supported 
on the support in a manner such that upon wetting of 
the first portion, the tracer flows by capillarity to the 
third portion of the solid suport Thus, for example, the 
tracer may be absorbed on the solid support, in the 
first portion thereof, whereby upon wetting of the first 
portion during the assay, the tracer flows by capillarity 
to the third portion of the solid support which includes 
the binder, as hereinabove described. 

The invention will be further described with res- 
pect to embodiments thereof illustrated In the accom- 
panying drawings wherein : 

Referring to Figure 1, there is shown a test card 
10, which is generally comprised of an upper card 
member 1 1 and a lower card member 12. The upper 
card member 1 1 is provided with a tracer loading por- 
tion 1 3, sample loading port 14 and a test view window 
or port 15. A test sheet 16, preferably nitrocellulose, 
is placed between the upper and lower card members 

11 and 12, respectively, with a portion of the nitrocel- 
lulose being visible through test port 1 5. At least a por- 
tion of the sheet 1 6 which is viewable through window 
15 includes a binder specific for the analyte to be 
assayed and defines a test area. A first strip of absor- 
bent material 17 is placed between the upper and 
lower card members 1 1 and 12 and extends between 
tracer loading port 13 and view window 15 wfth the 
absorbent material 17 being in contact with test sheet 
1 6. A second strip of absorbent material 1 8 is placed 
between the upper and lower card members 11 and 

12 and extends between sample loading port 14 and 
view window 15, with the absorbent material 18 being 
in contact with the test sheet 1 6. As shown, the strips 

17 and 18 are separate and distinct from each other 
and provide separate capillary flow paths from each 
of ports 13 and 14 to view window 15. Strips 17 and 

18 may be formed, for example, from glass fiber. 
As particularly shown, the sample loading port 14 

is closer to the viewing window 15 than the tracer 
loading port 13, whereby the capillary flow path bet- 
ween ports 14 and 15 is shorter than the capHlaryflow 
path between ports 13 and 15. In addition, the strip 17 
may be treated with a material to reduce the capillary 
rate of flow. 

A piece of material 21 having a high liquid absorp- 
tion capacity, such as blotting paper, is positioned 
between upper and lower card member 11 and 12 In 
contact with test sheet 16 to receive and store test ma- 
in an assay, a sample to be assayed is applied 
through test port 14 and tracer is applied through test 
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port 13. The sample (lows to the test sheet 16 through 
strip 18 and the tracer flows to test sheet 16 through 
strip 17. As hereinabove indicated, the flow paths or 
strips are constructed in a manner such that the 
sample contacts the binder on the test sheet 16 prior 
to contact of the tracer with either the binder or 
sample. The tracer may then be determined through 
test window 15. 

The presence and/or amount of analyte present 
In the sample may be determined by the presence 
and/or amount of tracer, as determined through win- 
dow 15 of the card 10. 

In accordance with a preferred embodiment, as 
hereinabove described, by using an appropriate ma- 
terial as sheet 16 (for example, nitrocellulose) and a 
visbie particulate label (such as a liposome including 
a suitable dye), it Is possible to determine tracer 
through window 15 without destruction of the lipo- 
some. 

Although the embodiment has been described 
with respect to the use of a tracer which includes a vis- 
ible particulate label, it is to be understood that other 
detectable labels may be employed ; e.g. an enzyme 
label ; a chromogen label (fluorescent and/or absorb- 
ing dye), etc. In such cases, it may be necessary to 
add an additional substance in order to detect the 
label in view window 1 5 ; e.g. in the case of a n enzyme 
label, a substrate to produce detectable color in the 
view window. 

ft is also possible to provide a view window over 
the material 21 In place of or in conjunction with the 
view window 15. In this manner, tracer which has not 
been bound in test sheet portion 16 may be deter- 
mined. The presence and/or amount of tracer in por- 
tion 21 may be employed to determine analyte along 
and/or in conjunction with the presence and/or 
amount or analyte in portion 16. 

The invention will be further described with res- 
pect to the following example ; however, the scope of 
the invention is not to be limited thereby : 

EXAMPLE 



below window 15. Blotting paper 21 (Gelman 51334) 
was placed on the card such that the paper was in 
contact with the nitrocellulose. The window and load- 
ing ports were punched out of a second card. Adhe- 

5 sive was placed over the holes and excess adhesive 
was removed from the holes. This process led to a 
card that had adhesive completely surrounding the 
ports. Next strips of glass fiber (Whatman GF/A) 17 
and 18 were placed on the card such that they made 

10 a connection from the loading ports to the view win- 
dow. Strip 18 is treated with a 3% BSA solution. 

Detector lipsomes packed with surfo-rhod amine 
dye were prepared by the method outlined In O'Con- 
nell etal. (Clin. Chem. 31 : 1424 [1985]). They were 

is covalently coupled to affinity purified rabbit anti- 
Group A Streptococcus antigen. 

Group A Streptococcus organisms were harves- 
ted from culture plates, washed with saline (0.9% 
NaCI), and adjusted to 1 x 1 0 9 organisms/ml. An all- 

20 quot (0.1 ml) containing 1 x 10 s organisms was sub- 
jected to the micro nitrous acid extraction method for 
exposing the Group A carbohydrate antigen. This 
method consists of mixing 0.3 ml of 0.1 M HCI with 40 
ul of 4M NaNOfc adding this to the Streptococcus 

25 organisms and, after 3 minutes, naturalizing with 40 
Hi of 1 M Tris base. To facilitate the extraction, the HCJ 
and the subsequent diluting fluid contain 0.1% 
Tween®-20 non-ionic detergent 

A reservoir was attached to the device to assure 

30 that all the sample (0.3 ml) could be added at one 
time. Immediately afteraddition of the sample through 
port 14 the liposome tracer was added to the tracer 
port 13. No other manipulations were required. Within 
five minutes a specific signal at the capture antibody 

35 spot (Window 1 5) could be seen at a sensitivity level 
equivalent to 1 x 10«CFU/ml. 

The present invention is advantageous In that it 
is possible to provide a sandwich assay without sepa- 
rate incubation and wash steps, and which has the 

40 requisite sensitivity. 

These and other advantages should be apparent 
to those skilled in the art 



A reaction card 10 was constructed using two 
plastic cards 11 and 12. The cards were made of 45 
polypropylene with a thickness of approximately 0.03 
Inches. The top card has three holes which include a 
view window 15, liposome tracer loading port 1 3, and 
a sample loading port 14. The view window has a 
diameter of approximately 12.0 mm while the loading so 
ports are smaller (4.0 mm). 

The first step In construction was to place double 
stick adhesive (3M Type 960) over the entire card. Ntt- 
roceihilose (5.0 urn S & S) with the capture antibody 
was attached to the card as test sheet 16. Sheet 16 55 
was spotted with 3 ul of affinity purified rabbit anti- 
Group AStreptococore antigen and then blocked with 
3% bovine serum albumin. The antibody portion is 



Claims 

1. A method of assay for determining an analyte 
in a sample comprising : 

providing a solid support (12) with a sample to be 
assayed, the solid support including a first portion (1 4, 
18), a second portion (13, 17) and a third portion (15, 
16), the third portion including a binderfor the analyte, 
the first portion of the support receiving the sample, 
and the second portion receiving a tracer; moving 
tracer and sample by capllary flow, through separate 
and distinct flow paths, from the second and first por- 
tions to the third portion to firstly provide contact bet- 
ween sample and binder prior to substantial contact 
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of the tracer with either the sample or binder and then 
to provide contact between tracer, binder and sample 
to thereby provide a complex, in the third portion, of 
any analyte in the sample, binder and tracer ; and 
determining tracer in the third portion of the support or 
tracer which has passed through the third portion of 
the support to determine analyte. 

2. A method as claimed in claim 1 in which the 
tracer comprises a llgand and a particulate label. 

3. A method claimed in claim 2 in which the par- 
ticulate label is a liposome, including a coloured sub- 

4. An article of manufacture for carrying out the 
method of claim 1 , comprising : 

a solid support (12) including first (18), second 
(17) and third (16) absorbent material portions, the 
first portion including a sample receiving portion (14), 
the second portion including a tracer receiving portion 
(13), the third portion including a binderforthe analyte 
to be assayed, the third portion being in capillary flow 
communication with both the sample and tracer 
receiving portions to provide for capillary flow of 
sample and tracer to the third portion to provide con- 
tact between tracer, sample and binder ; the first 
absorbent material portion (18) defining a first flow 
path for capillary flow between the sample receiving 
portion and the third portion including the binder, and 
the second absorbent material portion (17) defining a 
second flow path for capillary flow between the tracer 
receiving portion and the third portion including the 
binder. 

5. An article as claimed In claim 4 in which the flow 
path between the sample receiving portion and the 
third portion is shorter than that between the tracer 
receiving portion and the third portion. 

6. An article as claimed in claim 4 In which the 
second absorbent material portion is treated with an 
agent to inhibit wetting thereof to reduce the rate of 
flow between the tracer receiving portion and third 
portion. 

7. An article as claimed in claim 4 In which the 
support includes an absorbent material (16) in contact 
with the third portion to receive and store any sample 
and tracer which flows through the third portion. 



Patentanspruche 

1. Assayverfahren zur Bestimmung eines Analy- 
seobjekte8 in einer Probe, umfassend : 

— die Bereitstellung eines festen Tragers (12) mil 
einer zu untersuchenden Probe, wobei der feste Tra- 
gerelnen ersten Abschnitt (14, 18) und einen zweiten 
Abschnitt (13, 17) und einen dritten Abschnitt (1 5, 16) 
umfa&t und der dritte Abschnitt einen Binder fur das 
Analyseobjekt umfaSt und der erste Abschnitt des 
Tnlgers die Probe aufnlmmt und der zweite Abschnitt 
einen Tracer aufnimmt ; Bewegen des Tracers und 



der Probe durch KapHlarstrfimung fiber get 



ersten Abschnitt zum dritten Abschnitt, urn erstens 
einen Kontakt zwischen der Probe und dem Binder 

s herzustellen, bevor der Tracer entweder mit der 
Probe Oder dem Binder weserrtlich in BerOhrung 
kommt und urn dann einen Kontakt zwischen dem 
Tracer, dem Binder und der Probe herzustellen, urn 
dadurch im dritten Abschnitt aus jedem jewefligen 

10 Analyseobjekt in der Probe, dem Binder und dem Tra- 
cer einen Komplex zu bilden ; und die Bestimmung 
des Tracers Im dritten Abschnitt des Tragers Oder der 
Tracers, der durch den dritten Abschnitt des Tracers 
durchgeflossen ist, urn das Analyseobjekt zu bestim- 

15 men. 

2. Verfahren nach Anspruch 1, bei dem der Tra- 
cer einen Liganden und einen spezifischen Marker 
umfaBt 

3. Verfahren nach Anspruch 2, bei dem der spe- 
20 zifische Marker ein Liposom ist, das eine Farbsub- 

stanz einschlieBt. 

4. Produktionsgegenstand fur die Durchfuhrung 
des Verfahrens nach Anspruch 1, umfassend : 

—einen festen Trager(12) miteinem ersten (18), 

25 einem zweiten (1 7) und einem dritten (16) Abschnitt 
aus absorbierendem Material, wobei der erste 
Abschnitt einen Abschnitt fur die Aufnahme einer 
Probe (14), der zweite Abschnitt einen Abschnitt fur 
die Aufnahme eines Tracers (13) und der dritte 

30 Abschnitt einen Binder fur das zu unterzuchende 
Analyseobjekt umfaBt, wobei der dritte Abschnitt 
sowohl mit der Probe als audi mit dem Abschnitt fflr 
die Aufnahme des Tracers durch Kapillarstromung 
verbunden 1st, damit eine Kapfllarstrdmung von der 

35 ProbeunddemTracerzumdrittenAbschnittgegeben 
ist und ein Kontakt zwischen dem Tracer, der Probe 
und dem Binder gegeben ist; wobei der erste 
Abschnitt aus absorbierendem Material (18) einen 
ersten StrSmungsweg fur die Kapillarstromung zwi- 

40 schen dem Abschnitt fur die Aufnahme der Probe und 
dem dritten Abschnitt, der den Binder umfa&t, deft- 
niert und der zweite Abschnitt aus absorbierendem 
Material (17), der einen zweiten StrSmungsweg fur 
die Kapillarstromung zwischen dem Abschnitt fur die 

is Aufnahme des Tracers und dem dritten Abschnitt, der 
den Binder umfaBt, definlert 

5. Gegenstand nach Anspruch 4, bei dem der 
Stromungsweg zwischen dem Abschnitt fur die Auf- 
nahme der Probe und dem dritten Abschnitt kurzer ist 

» als der zwischen dem Abschnitt fOr die Aufnahme des 
Tracers und dem dritten Abschnitt 

6. Gegenstand nach Anspruch 4, bei dem der 
zweite Abschnitt aus absorbierendem Material mit ei- 
nem Agens behandeft ist, damit seine Benetzung ver- 

5 zogert wird, urn die Stromungsgeschwindigkeit 
zwischen dem Abschnitt fur die Aufnahme des Tra- 
cers und dem dritten Abschnitt zu verringem. 

7. Gegenstand nach Anspruch 4, bei dem der 
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Trfiger ein absorbierendes Material (1 6), das mit dem 
dritten Abschnitt fur die Aufnahme und Speicherung 
der JeweHlgen Probe verbunden ist und einen Tracer, 
der durch den dritten Abachnitt stromt, umfaBt 



Revendicatfons 

1. line methods d'essai pour determiner un ana- 
tyte dans un echanffllon comprenant : 

la fournfture d'un support solide (12) avec un 
echanffllon a analyser, le support solide presentant 
une premiere partie (14, 18) une deuxleme partie (13, 
17)etunetroisieme parte (15, 16), la troisieme partie 
contenantun liant pour I'analyte, la premiere partie du 
support rscsvant I'echantillon et la seconde partie 
recevant un traceur; le transport du traceur et de 
I'echantlon par ecoulement capillaire par des voies 
d'ecoulement separees et distlnctes allant des 
deuxleme et premiere parties vers la troisieme partie 
pourfournird'abord un contact entre I'echantillon etle 
I tent avant un contact important du traceur avec 
I'echantfflon ou avec le liant et, enauite, pour fournir 
un contact entre le traceur, le liant et I'echantillon pour 
donner ainsl, dans la troisieme partie, un complexe de 
tout analyte dans I'echantllon, liant et traceur ; et la 
determination du traceur dans la troisieme partie du 
support ou du traceur qui est passe a travers la troi- 
sieme partie du support pour determiner I'analyte. 

2. Une methode telle que revendiquee dans la 
revendteation 1 , dans laquelle le traceur comprend un 
llgand et une marque parti culaire. 

3. Une methode telle que revendiquee dans la 
revendicafon 2, dans laquelle la marque particulate 
et un liposome contenant une substance cdoree. 

4. Un article manufacture pour mettre en oeuvre 
la methode de la revendication 1, comprenant : 

un support solide (12) presentant une premiere 
partie (18), une deuxieme partie (17) etune troisieme 
partie constJtuees de matiere absorbante, la premiere 
partie presentant une partie pour recevoir un echan- 
tSton (14), la deuxieme partie presentant une partie 
pour recevoir un traceur (13), la troisieme partie 
contenant un liant pour I'analyte a analyser, la troi- 
sieme partie etant en communication par ecoulement 
capllalre a la fois avec les parties recevant I'echantt- 
lon et le traceur pour permettre I'ecoulement capillaire 
de I'echantfflon et du traceur vers la troisieme partie 
pour fournir un contact entre le traceur, I'echantillon et 
le liant ; la premiere partie de matiere absorbante (18) 
deflnissant un premier trajet pour I'ecoulement capl- 
lalre entre la partie recevant I'echantillon et la troi- 
sieme partie contenant le liant, et la seconde partie de 
la matiere absorbante (17) definissant un second tra- 
jet pour I'ecoulement capillaire entre la partie rece- 
vant le traceur et la troisieme partie contenant le liant 

5. Un article tel que revendique dans la revendi- 
cation 4, darts lequel la vote d'ecoulement entre la 



parte recevant I'echantillon et la troisieme partie est 
plus courte que ceile entre la partie recevant le tra- 
ceur et la troisieme parte. 

6. Un article tel que revendique dans la revendi- 
cation 4, dans lequel la seconde partie de la matiere 
absorbante est traltee avec un agent pour inhiber son 
humidification afin de reduire la Vitesse de I'ecoule- 
ment entre la parte recevant le traceur et la troisieme 

7. Un article tel que revendique dans la revendi- 
cation 4, dans lequel le support comprend une 
matiere absorbante (16) en contact avec la troisieme 
parte pour recevoir et stacker tout echanbllon et tra- 
ceur qui s'ecoule a travers la troisieme parte. 
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